In vitro linoleic acid activation of protein kinase C.
The importance of membrane fluidity in the activation of protein kinase C (PKC) was examined using the membrane fluidizer, linoleic acid, in a well-defined model membrane system. Biochemical and biophysical properties of the system were monitored. Linoleic acid activated PKC to a level of 50% of that observed for diacylglycerol. In contrast, linoleic acid did not directly interact with the phorbol ester binding site as did diacylglycerol. This was determined by the lack of involvement of the ionizable group of the fatty acid with activity and the enhancement of phorbol ester binding by linoleic acid and its ester analogs. The membrane fluidity of this model membrane system in the presence of linoleic acid was increased as determined by fluorescence polarization. This increased the availability of phospholipids, thus, explaining the linoleic acid-induced enhancement of phorbol ester binding. The PKC conformation as determined from intrinsic tryptophan fluorescence spectra was different for lipid mixtures containing linoleic acid or diacylglycerol correlating with the difference in biochemical activation properties. This study provides evidence that membrane fluidization is not the predominant function of the lipid activator in PKC activation, but may play a role in obtaining the preferred membrane state for maximal activation.